&"#"" reviews (adapted from ISO 1 ). These steps make sure that the organisations identify and minimise the negative effect of their operations, comply with existing laws and continually improve in the above. Certification of ISO 14001 also involves an extensive third-party auditing process. In the absence of experienced and knowledgeable managers, firms may also have to hire additional staff to plan and monitor their environmental management process. Therefore, the expected time and cost for the implementation can vary considerably between organisations.
ISO 14001 is often adopted voluntarily to reduce their environmental impact, facilitate sustainable development and foster international trade (Bansal and Hunter 2003; Simpson et al. 2012) . Thus, its adoption can be relevant to wide variety of organisations. Some firms however, tend to be more proactive and adopt the standards earlier than their competitors because their managers may think that improving product and service quality through the standard adoption can provide substantial competitive advantages over their competitors. A recent study by Russo (2009) shows that early adoption of ISO 14001 and experience with the standard is associated with lower emissions. Bansal and Hunter (2003: 290) show that "firms reinforcing their current strategy are more likely to look for the competitive advantage associated with being a first mover with ISO 14001."
Empirical evidence
So far, firm characteristics such as firm size, ownership structure and employee have been examined by the ISO 14001 adoption literature. Firm size is found dominantly positively related to ISO 14001 adoption (Melnyk et al., 1999; Nakamura et al., 2001; King and Lenox, 2001; Welch et al., 2002) but no significant link is reported by Harter and Homison (2001) . Bowen (2002) shows that the significant link between firm size and ISO 14001 adoption disappeared after adding visibility and organizational slack into the regressions. A revisit of the role of firm size is thus required. Studies of ownership influence is rare. In a study private and public ownerships were found not related to ISO 14001 adoption. Foreign ownership matters among manufacturers in the USA (Melnyk et al., 1999) but it is not relevant to those in Japan (Nakamura et al., 2001) . To our knowledge, there is no evidence suggesting that firms size and ownership structure differentiate early from late adopters. 1 Environmental Management Systems, Requirements with Guidance for Use, ISO 14001 There is an argument that the pre-existence of some specific complementary capabilities that help reduce both time and cost of implementation. Such capabilities allow firms to innovate and implement modification in production processes (Christmann, 2000) . The existing literature has explored some such capabilities. For example, prior experience in ISO 9001 and TQM have been found positively related to the adoption of ISO 14001 (Menlyk et al., 1999; Harter and Homison, 2001; Nakrmura et al., 2001; King and Lenox, 2001) .
Experience in export matters in Japan (Nakamura et al., 2001) but not in the USA (Melnyk et al., 1999) . R&D expenditures are thought to be positively related to ISO 14001 but negative result has been reported (Nakamura et al. 2001 ). Bansal and Hunter (2003) argue that firms without existing environmental legitimacy and capability are better off becoming followers and adopt EMS such as ISO 14001 later. In light of these arguments, it is thus interesting to find out of such capabilities differentiate early and late adopters.
Firm Characteristics
This research argues that the decision to adopt ISO 14001 standards earlier or later depends on specific firm characteristics such as firm size and being part of a group. Firm size is one of the most common firm characteristics being examined. Large firms attract increasing attention from customers and regulatory authorities as they are more likely to operate in highly polluting industries and feel more pressure for performance improvement (Simpson et al. 2012; Bansal and Roth 2000; Darnall 2006; Delmas and Montes-Sancho 2010; Murillo-Luna et al. 2008) . Due to higher public visibility larger firms also experience significant pressure from stakeholders to demonstrate environmental performance improvement (Henriques and Sadorsky 1999; Brammer and Millington 2008) and accordingly, they also expect higher benefits from enhanced company image (Arora and Cason, 1995; .
Most empirical studies found that the probability of implementing environmental standards increases with firm size and large firms could lower the cost of adoption owing to scale economies and through learning (Arrora and Cason 1995; King and Lenox 2001; Nakamura et al. 2001; Delmas and Montiel, 2009; Grolleau et al. 2007a, b) . Montiel and Husted (2009) argue that many large firms tend to be a part of smaller industry associations and those firms have more economic, intellectual, and political resources to adopt a voluntary EMS. They also argue that these firms may act as institutional entrepreneurs and not only certify early but also play an active role in promoting voluntary EMS. By doing so, they could virtually set a new entry barrier for the small-size new entrants, which could help larger ("#"" firms to consolidate their strategic position within the industry. However, one should not overstate the impact of a firm's size on adoption decision because many large firms may have created their own environmental standards. In either case, we still expect that larger firms have more incentives and available financial resources for EMS adoption. Accordingly, we propose that:
Hypothesis 1: Large firms are more likely to adopt an EMS earlier compared to smaller firms.
Previous research asserts that ownership structure is another important factor that shapes organizational strategy and institutional entrepreneurship (Mascarenhas, 1989; Gedajlovic, 1993; Darnall, 2003; Darnall and Edwards 2006) . The ownership structure, in its basic sense, could indicate a firm's proximity to financial resources and therefore it can be crucial for adoption decision. Firms that are part of a larger group tend to have relatively easier access to a greater amount of financial resources to develop their internal environmental expertise (Bowen, 2002; Russo and Fouts 1997; Pekovic 2010; Zyglidopoulos 2002) . By sharing financial and technical resources with parent company and the other sibling companies, group firms could also take advantage of the economies of scale and reduce the cost of adoption.
However, we can argue that having an easier access to financial resources is only one side of the coin. One should also consider the importance of environmental competencies and organisational challenges pertinent to the adoption of an EMS (Christmann, 2000; Henriques and Sadorsky, 1996; Hart, 1995; Russo and Fouts, 1997) . Group companies traditionally share one source of control and a group may have several sibling companies that engage in relevant and/or irrelevant businesses. Sibling firms are heterogeneous in their development of complementary capabilities or resources (Darnall and Edwards, 2006) . If the parent company's and its sibling companies align in favour of environmental protection strategies, then we might expect a group-wide adoption. However, such an alignment might take some time to realize. If there is a mismatch between parent and sibling firms' environmental strategies then, being part of a larger group of firms may hinder group-wide adoption of the EMS. Instead, being not part of a group means swifter decisions can be made. Therefore, we propose that:
Hypothesis 2: Group firms are more likely to adopt an EMS later than firms not being part of a group.
)"#""

Firm Capabilities
In the case of an EMS adoption, a firm's complementary capabilities may have an impact on the early adoption decision. Previous researches show that firms can obtain complementary capabilities by implementing other types of quality management standards. For example, ISO 9001 quality management standards are one of the most widely used quality management tools in the world today. The ISO 9001 standards provide guidance and tools for organizations to ensure that their products and services consistently meet customer's requirements and that quality is consistently improved. Darnall and Edwards (2006) show that experience with quality-based (i.e. ISO 9001) and inventory control management systems reduce the cost of EMS adoption because existing experience could help organisations to acquire crucial knowledge-based processes with fewer resources. Firms that possess such capabilities may also operationalize their EMS within a shorter time and with much less effort (King and Lenox 2001; Delmas 2003; Lopez-Gamero et al., 2009 ) and they can even reduce the cost of implementing the standards (Bansal and Hunter, 2003; Nakamura et al., 2001) . Hormozi (1997) posits that the implementation costs of ISO 9001 are a good indicator of the costs that can be expected with ISO 14001 standards adoption. Accordingly, having ISO 9001 quality management standards provide a good basis to adopt an ISO 14001type standards earlier as it can help the adopters to incorporate environmental management systems into practice and to extend the boundaries of TQM. Hence, we propose that:
Hypothesis 3: Firms with previous experience in implementing management standards are more likely to adopt an EMS earlier than those without such experience.
Similarly, customer-related services are the other efficient tools to obtain feedbacks that would allow firms to increase product and service quality, maintain customer satisfaction, attract new customers and increase efficiency by reducing time and cost. We argue that labelling goods and services as customer-related services can encourage early adoption decision. Such customer-related services are the main sources to obtain invaluable customer feedback about the products and services. Efficient use of these feedbacks may help firms to differentiate their products and services and alter customers' perception. Recent investigations show that corporate reputation can be affected by information about an organisation's environmental performance (Arora and Gangopadhyay 1995; Konar and Cohen 1997; Marshall and Mayer 1992) . Labelling would be an efficient way to convey this information. For example, labelling may assist firms to inform their customers about their greener and more sustainable products and services. Arora and Cason (1996) showed that downstream firms that are close to final consumers are more likely to adopt an EMS. These firms could use the logo of these eco-labels on their products, website, brochures, business cards etc. and inform their customers about the content of the label and how it effects their products and services. This would not only help firms to inform current customers but also to attract potential customers' attention. Hence, we expect that firms that already have labelling services are more likely to adopt an EMS earlier:
Hypothesis 4a: Firms that label its products and services are more likely to adopt an EMS earlier than those do not use label.
In the same vein, providing delivery services is another customer-related service that requires knowledge-based capabilities and close relationship with clients. Contractually undertaking to deliver or supply goods or services in a fixed deadline requires firms to take responsibility of delivering different components, products, materials to materials suppliers, distributors, retailers and customers. On the one hand, poor organisation of such systems and mechanisms can hinder organizational efficiency, endanger customer satisfaction, create waste (in the form of unused and/or accumulated inputs) and increase delivery cost and time.
On the other hand, adequate organisation of these systems and mechanisms can increase customer satisfaction that leads to higher profitability and competitiveness (Lai and Cheng, 2009 ). Nishitani (2009) states that firms engaging close links with their end-customers may have strong incentives to demonstrate goodwill by adopting and implementing successful environmental management systems. Darnall and Edwards (2006) argue that skills required for adopting management systems (i.e. inventory control) are complementary to the basic capabilities required for the adoption of an EMS because these management systems aim at reducing resources use and the organisations' environmental impacts. Firms that are looking to differentiate themselves from their competitors that have similar product and service quality could adopt an EMS to maintain their market position or even to improve it. Hence, firms that provide delivery services are more likely to adopt an EMS earlier as these tools can facilitate the adoption of an EMS. In view of that, we propose that;
Hypothesis 4b: Firms that have own delivery service are more likely to adopt an EMS earlier than those do not have delivery service.
Foreign customers or in other words a firm's wider international scope might be another crucial factor affecting firm's adoption decision (Corbett and Kirsch 1999; Bansal and Hunter 2003) . External pressures can drive firms to adopt standards more than their technical capacity to employ them (Simpson et al., 2012) and these pressures are all the more important if a firm intends to enter new markets such as European markets (Potoski and Prakash 2004b) . Firms that do business in the EU are more likely to be early adopters as the EU markets generally demand more comprehensive and transparent information about firms' operations and their impact on the environment. Increasing pressures to reduce carbon footprint and along with it, increasing consumer awareness within international markets has created perceivable pressures on firms to take preventive measures. Wojan and Bailey (2000) argue that when domestic environmental regulations are in place, customers might have greater confidence to their domestic suppliers while in the absence of legitimate environmental compliance proof foreign suppliers might struggle to obtain acceptance. When this is the case, certifying an internationally recognized EMS can help firms to overcome legitimacy problems, generate trust (Zucker, 1986) and ensure better relationships with customers, regulators and governments (Bansal and Hunter, 2003) . Accordingly, we propose the following hypothesis:
Hypothesis 5: Firms with wider international scope are more likely to adopt an EMS earlier than those with narrower scope.
A firm's Research and Development (R&D) intensity -ratio of R&D expenditures to total turnover-can be another factor that may have an impact on firm's EMS adoption decision.
Firms invest in R&D activities to be able to produce significant knowledge and gain invaluable experience that would help the firm to maintain their presence in the market.
However, the sustainability of a firm cannot be maintained by relying only on its R&D intensity. Many firms are able to maintain their market position without investing in R&D.
Therefore, it is plausible to expect that R&D-intense firm would look for other means to develop social and technical capabilities that are not imitable by their competitor. We posit that especially R&D-intense firms would adopt EMS earlier as these standards may help to re-orient firms' management practices to a more sustainable one and help them to reduce their carbon foot-print. By doing so, it could be possible to stay ahead of regulations and gain legitimacy in the eyes of external stakeholders (Meyer and Rowan, 1977; Di Maggio and Powell, 1983) and improve the identification of products with unique characteristics (Mueller et al. 2009; Jamali 2010) . Therefore, we expect that R&D intense firms are more likely to adopt the standards earlier compared less R&D intense firms. Hence, we propose that: !,"#"" Hypothesis 6: Firms with higher R&D intensity are more likely to adopt an EMS earlier than those with lower R&D intensity.
Firm performance
In a conventional sense, an EMS is not designed to directly improve a firm's business performance. However, the relationship between the EMS and firm performance is a significant research question as its potential advantages can benefit industries and society at large. This relationship may also be one of the most significant drivers for the adoption decision. Lim and Prakash (2014) assert that appropriately designed voluntary programs can support both the environmental and the economic goals suggesting that if successfully implemented, the standard may provide substantial financial return via different channels.
Adoption of an EMS has been proven positively associated with financial performance (Melnyk et al., 1999; King and Lenox, 2002) but this finding is challenged by the work of Nakaruma et al. (2001) . Frondel et al. (2007) and, Delmas and Pekovic (2013) show that by adopting an EMS firms may reduce input cost (raw materials, energy, water, labour), mitigate environmental liability and create a sustainable brand image that can attract new customers and/or reduce trade barriers to reach certain markets (i.e. European markets). Delmas and Pekovic (2013) also found that sustainable brand image has a positive impact on employees' work attitudes. Ambec and Lanoie (2008) stated that employees that are proud of their company's good reputation are more likely to have higher job satisfaction and that they are also more likely to disseminate the good reputation during their daily encounters. Even though an EMS does not specifically try to achieve such an objective, resulting in increased labour productivity could be a crucial driver for its adoption and an important incentive for the early adopters in particular. However, the advantage of the adoption is countered by the cost of implementation (Harter and Homison, 1999) . In addition, increasing employees work satisfaction cannot be achieved over night as it requires perceivable improvements in working conditions and on environment. Early adopters are therefore, in a unique position to achieve higher labour productivity compared to late and non-adopters. Because, at best they would have longer time to efficiently operationalise their EMS and hence, maintain employees' satisfaction and loyalty. Therefore, it is essential to prove that ISO 14001 adoption indeed improve cost efficiency and helps to offset the implementation costs.
Hypothesis 7: Firms that adopted EMS earlier are more productive in terms of labour than those with late adoption.
Empirical analysis
The data
This research is based on two data sources. The first one is the French "Organisational Furthermore, the survey design allows for an easy matching with administrative databases. In order to obtain information about value added, number of employees and some other accounting variables, we merged the COI survey with another French administrative dataset;
the Annual Enterprise Survey (EAE 2006) . As a result of this merger, we worked with a panel of 11,168 observations (5584 firms observed in 2003 and in 2006) of firms with more than 11 employees. We tried to eliminate the outliers by excluding firms that employ less than 11 employees and have more than 100% annual growth rate (in terms of totals sales). Table 1 presents "before merger" and "after merger" means and the standard deviation of all the key variables used in our empirical analyses. The test for differences in means indicates that merging datasets did not lead to severe selection biases and there aren't any significant changes in mean values of the key variables before and after merger. 0,02 0,13 0,02 0,13 0,37 ICT services, R&D 0,04 0,21 0,03 0,18 0,* Services to firms 0,12 0,32 0,12 0,33 0,09* Culture, entertainment, sports 0,01 0,1 0,01 0,1 0,45 Financial and insurance services 0,04 0,2 0,04 0,2 0,2 !%"#""
Estimation method: Propensity Score Matching
In this research, we employ Propensity Score Matching method to identify firm specific characteristics and capabilities that facilitate relatively early and late adoption of EMS (hypotheses 1 -6) and to discover the effect of relatively early and late EMS adoption on adopters' labour productivity (hypothesis 7). Even though, there are several performance measures such as material and energy productivity, specific issues and problems call for an appropriate measure of performance. In our approach, we use labour productivity (here, the ratio of total Value Added -VA -to firm size) as the performance indicator. We measure the VA as the efficiency in the use of resources approximated with total price of sales minus the total production cost including factor costs (i.e., material cost along with subventions, taxes and subsidies).
In order to estimate the impact of adoption on relatively early and late adopters' labour productivity, we need to compare the average productivity of these firms to the average productivity that these same firms would have achieved had they not adopted the standards.
However, since a firm either adopts the standards or does not, the average productivity that firms would have achieved had they not adopted the standards remains an unobserved counterfactual since only one outcome is observed (i.e., we only observe Y 1 if the firm has been treated (adopted the standards, D = 1) or Y 0 if she has not (D = 0). More precisely, what would have resulted had the firm not been adopted the standards (treated) cannot be observed, which gives a rise to a case of what is known in the econometric literature as the 'Evaluation Problem'. The evaluation problem consists in providing unbiased estimates of this average counterfactual through the use of appropriate methods and usually untestable assumptions (Goodman and Sianesi, 2005) .
In this research, relying on Ordinary Least Square method (OLS) may produce biased results when considering the fact that there would be some firms adopting the standards, which are not comparable to the firms in the non-adopting sample. In this sense, performing OLS might hide the fact that we are actually comparing incomparable firms by using the linear estimation (Goodman and Sianesi, 2005) . Hence, we used the Propensity Score Matching (PSM) method proposed by Rosenbaum and Rubin (1983) and further developed by Heckman et al. (1997; 1998) . The matching method is a non-parametric alternative to Instrumental Variable (IV) and Heckman-type models for estimating a causal effect net of endogeneity bias. The PSM method accounts for selectivity bias and the differences in subjects receiving treatment by estimating the probability to receive treatment given these background variables. This probability (Pr (D i =1| X i ) is called the propensity score. The
!&"#""
PSM offers a unique advantage by excluding the firms from the sample that are not comparable to any other firm in the non-adopting sample, leaving only firms from both group that have same features and hence, comparable.
In our case, the ATT (average treatment effect on the treated) is defined as the expected difference between Y 1 and Y 0 conditional on D = 1.
Where Y 1 is the performance indicator measured by labour productivity in case of adoption of an EMS, Y 0 is the productivity of the same firm in case of non-adoption of an EMS and D={1,0} is an indicator of adoption of an EMS. However, we can only observe E(Y 1 |X, D = 1) and E(Y 0 |X, D = 0), whereas E(Y 1 |X, D = 0) and E(Y 0 |X, D = 1) are remain unobserved counterfactual to be estimated. We can estimate these counterfactuals by relying on the Conditional Independence Assumption (CIA), which implies that selection occurs only on observables and is eliminated when accounting for X. Under the CIA, E(Y 0 |X, D = 1) = E(Y 0 |X, D = 0) and thus we can use the latter to estimate the counterfactual. However, conditioning on all pre-treatment variables X is computationally burdensome and we can, therefore, introduce the propensity score P (X) = Pr(D = 1|X ) i.e. probability to participate in the treatment group. In order to match individuals on the basis of their propensity scores we use the kernel estimator, which attributes weights to control observations according to their relative proximity to the treated observation where exact matches get a large weight, and poor matches get a small weight (Vandenberghe and Robin, 2004) .
We have also performed an alternative approach to the PSM method, which is known as Fully Interacted Linear Regression Model (a.k.a. FILM). The FILM approach is used to complement the OLS and matching analyses. One of the unique advantages of this method over PSM method is that it allows the impact of adoption to vary for each observable factor.
Moreover, the FILM allows us to test the presence heterogeneous effects (Goodman and Sianesi, 2005) . If the treatment effect is driven only specific set of control variables, then the FILM could be able to identify that. Consequently, the FILM provides an in-between solution between OLS and matching this method and, it provides a base for comparison and check for the consistency of PSM method results.
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Dependent variable and Treatment group
In this research, we distinguish early and late adopters of voluntary EMS according to timing of their EMS adoption. Table 2 below represents frequency of the adopters and non-adopters with respect to observation periods. In our approach, firms that already adopted voluntary environmental standards and obtained the certificates in 2003 are considered "early adopters"
and similarly, firms that did not have the certification in 2003 We may assume that a certain amount of time is required before the standards can have significant effect on firms' performance. Empirical evidence (Hart and Ahuja, 1996) asserts that there may be a positive relationship between emissions reductions and financial performance but one may have to wait as long as two-years to have any significant financial return. Ambec et al. (2013) claims that in many of the previous studies that investigate the determinants of productivity, researchers have often regressed productivity at time 0 on proxies of environmental regulation stringency at time 0 as well, which does not allow time for the innovation process to occur. Therefore, introducing a clear distinction between the early and late adopters of voluntary EMS also allows us to test this claim.
Explanatory Variables and Descriptive Statistics
We are first interested in observing the impact of a firm's size on voluntary EMS adoption decision. We measure the firm size with its actual number of employees. We also included "Size" variable, which is measured by taking the square of a firm's size. These two variables together could point out the direction of the relationship between a firm's size and their propensity to adopt the standards.
Being part of a "Group" is another control variable included in our analyses and it would help us to understand whether a firm`s ownership structure facilitates the EMS adoption. This variable is a binary indicator of a group ownership and it takes the value of 1 if a firm is part of a larger group of firms and 0 otherwise.
We also would like to control for the impact of having other types of quality standards (ISO 9001) and customer-related services (Labelling and Delivery) on a firm's propensity to adopt voluntary EMS. ISO 9001, Labelling and Delivery are three distinct dummy variables and each take the value of 1 if a firm has these management standards and customer services, and they take the value of 0 otherwise.
We have also included a categorical variable indicating whether a firm is active in "National", "European" and "International" markets, where the local and local markets category is the base category for comparison. By including this variable we aim to observe the respective significance of different business markets on a firm's propensity to adopt voluntary EMS. The industry classification dummies are also included in our econometric model. We created these dummies following the OECD's technological level classification and reorder the NACE codes accordingly. The OECD identifies industries largely on the basis of their level of research and development intensity (ratio of research and development expenditure to value added). According to this approach firms are considered to be active in (1) Hightechnology industries if their R&D intensity is above 5%, (2) Medium-high technology industries if the R&D intensity is between 5% -3%, (3) Medium-low technology industries if the R&D intensity is between 3% -0.09%, (4) Low technology industries if the R&D intensity is between 0.09% -0% and, (5) Knowledge-intensive services. These dummy variables then, help us to investigate whether a firm's R&D intensity has a significant impact on the adoption decision. Table 3 shows the summary statistics on the variables used in the econometric analysis, while table 4 presents the classification of the technological levels by the industries and their respective Nace codes. Table 5 displays the estimates of the Probit model used to compute the Propensity Score (Columns 1 and 2) as well as the marginal effects of the Probit model (Columns 3 and 4) . The estimation results imply that a firm's size is one of the most significant factors that facilitate the adoption of an EMS (be it early or late). The negative sign of size-square (size) variable however, assert that this probability tends to decrease as the firm size reaches to a threshold. Therefore, the relationship between adoption of an EMS and a firm's size can be represented by an inverted U-shape. Even though our results do not support the Hypothesis 1 and state that both the early and the late adopters are more likely to be large size firms, the results also indicate that not every large firm may adopt the standards. Recent researches (Simpson et al. 2007; Mueller et al. 2009 ) showed that some large firms, such as Toyota, have developed their own EMS or used independently designed EMS because ISO 14001-type standards were not adequate for their specific requirements. This may explain why the adoption is not relevant for the major large size firms. The other reason might be related to implementation problems that large firms have to deal with. The adoption of such standards generally involves extensive employee participation, training and extensive documentation of the organisation's processes, which can cause increased implementation costs (Kollman and Prakash, 2001) . Accordingly, some large organisations might seek other alternatives to reduce their environmental foot-print where more generic standards are insufficient and/or involve high implementation costs.
Results and discussions
Our results also reveal an important insight about the relationship between voluntary EMS adoption and the ownership structure. The coefficient of the group variable is negative and significant both for early and late adopters which indicate that individual firms rather are more likely to adopt ISO14001-type standards than subsidiaries of a larger group. These results provide supports for Hypothesis 2. This relationship might point out that subsidiaries shy away from the adoption of the EMS not only because of the financial burden but also the organisational burden associated with the adoption. The results may also suggest that subsidiaries do not undertake strategic facility-level decisions independently from the parent company (Oliver, 1991) . Accordingly, the parent company's organisational and technical capabilities and general business and environmental strategy can significantly affect the group-wide adoption decision. If subsidiaries have enough managerial space to plan and execute strategic actions, they may choose to adopt the standards. But if they have little or no space for facility-level decision making and will have to bound the strategic decisions (adopting or not adopting the standards) made by the parent company, they would not adopt the standards. Our estimation results indicate that subsidiaries may adopt voluntary environmental standards only if the parent companies promote a corporate culture that encourages facility-level adoption (Darnall, 2006) .
The results also show that existing experience in implementing ISO 9001 quality management standards has a significant and positive impact on early and late adoption decision. Although this result does not support Hypothesis 3, it implies that having ISO 9001 standards is an important complementary asset that can assist firms in operationalising other type of management standards, i.e. ISO 14001-type standards. Moreover, we can also observe that firms having labelling and delivery services are more likely to adopt an EMS. These two factors are significant only for the early adopters, which support our Hypotheses 4a and 4b.
These results may indicate the significance of early adopters' survival concerns. More precisely, when the adoption of standards is widespread within an industry some firms would adopt the standards to survive in challenging market conditions by approximating the characteristics of the industry leaders and gain legitimacy to continue doing business. These results all together suggest that quality management standards (Bansal and Roth, 2000; King & Lenox, 2001; Kitazawa & Sarkis, 2000) and customer services are not only assisting organisations to improve the quality of their product and provide customer satisfaction, but also improve a firm's organisational capability to accommodate new sets of routines and standards.
Furthermore, we observe that firms active in National markets are less likely to adopt an EMS while firms that are active in European markets are more prone to adopt them earlier.
Interestingly, the marginal impact of being active in the international markets is insignificant but has a positive sign. These results may indicate that the adoption of the standards is becoming increasingly important to conduct business in European markets and that other international markets still accommodates firms without a certified EMS. Recently, Nishitani (2010) showed that countries exporting more to environmentally conscious European countries such as Finland, Germany, Sweden, Denmark and the UK are more likely to have a higher number of ISO 14001 adoptions because the environmental preferences and pressures of customers in these countries are stronger. Accordingly, this author argues that customers within these countries are more likely to require both domestic and foreign suppliers to adopt ISO 14001. Given that our sample represents French manufacturing and services firms, the results make sense in this light. Existing environmental regulations and standards in France aim at maintaining certain product, process and service quality and therefore, many international markets and customers may consider French firms to be equivalent or even superior to their domestic producers. If this is the case, French firms may reap little competitive advantage in adopting the standards. In other words, the formal and informal regulations in France can be sufficient to operate in several international markets (Grolleau et al, 2007b) while they might be forced to adopt ISO 14001-type standards only when they are to compete in eco-sensitive (or environmentally proactive) European markets (Potoski and Prakash, 2004a; Chang and Kristiansen, 2006) . We should also mention here that for many French firm operating at the EU markets already means operating at the international level.
Hence, it is relevant to consider the fact that the distinction between international and European markets could be fuzzy for the respondents of the COI 2006 survey, especially if they operate only at the EU level. Nevertheless, these results reject Hypothesis 5 and allow us to conclude that serving European markets may increase a firm's propensity to adopt an EMS, and that European rather than wider international scope is becoming an increasingly important driver for firms to adopt the standards relatively earlier.
Finally, the estimates suggest that a firm's R&D intensity may have a significant impact on EMS adoption. The most R&D intense industries such as; 'High-technology and mediumhigh technology manufacturing' firms tend to adopt ISO 14001-type standards earlier, whereas 'low-tech manufacturing' firms are more likely to adopt these standards relatively later. The results also provide important insights about the adoption behaviour of 'knowledge-intensive services (KIS)' sectors, suggesting that firms within KIS sectors are less likely to adopt voluntary standards. This result, at best, may imply the existence of mimicking behaviour performed by technologically less complex low-technology manufacturing firms. We expect that more R&D intense organisations would be more prone to adopt the standards earlier, compared to low-technology manufacturing firms as the former are also more likely to engage in long-term environmental strategies. Hence, low-technology manufacturing industries might be reluctant to adopt the standards and might choose the wait and observe whether the standards adoption provide substantial returns before taking the adoption decision. When we consider the fact that the adoption of EMS is solely voluntary and depend on a firm's general business strategy, our results make more sense. These results in general support our Hypothesis 6 and give us evidence to believe that the adoption of the voluntary EMS may depend on a firm's carbon foot-print level and its R&D intensity. -1893.54 -931.83 -1913.75 -1055.03 -* significant at 10%, ** significant at 5%, *** significant at 1% -Standards errors are below each coefficient and in parentheses
EMS adoption and Firm performance
The second step of our empirical analysis estimates the average treatment effects on the treated (i.e. the impact of environmental standards adoption on productivity). We calculated the ATT given the propensity scores calculated as predictions of the Probit models estimated.
The dependent variable for the ATT is the log of labour productivity (ratio of VA to firm size). Table 6 below reports the results of the ATT estimations. In order to provide a robustness check of our primary estimation method, namely the PSM, table 6 also presents the ATT results obtained by using the FILM method. The ATT results calculated by both of our estimations do not support our Hypothesis 7.
The results indicate that the late adopters do marginally better than the early adopters and both adopters are better than non-adopters in terms of labour productivity. The coefficient of the ATT in our benchmark model is 0.05 for the early adopters while it is 0.073 for the late adopters. Accordingly, firms that adopt a voluntary EMS will have about 5 and 7 per cent more value added than firms that have not adopted the standards. The coefficients in the alternative model are 0.054 and 0.063, for the early adopters and late adopters, respectively.
Therefore, the estimation results of our benchmark model point out that adoption voluntary EMS may indeed have a significant impact on labour productivity, compared to non-adopters, regardless of the timing of the adoption. These results provide some evidence that "win-win" situations may indeed occur, and suggest that voluntary EMS could be efficient tools to $&"#"" decrease a firm's environmental liabilities while enabling them to reap competitive advantage through productivity improvement. Given that increasing a firm's labour competitiveness is not the primary aim of ISO 14001 type standards, lesser environmental liability, reduced input costs, environmentally friendly image and, increased employee, consumer, investor, shareholder and insurer trust might enable firms to increase their productivity. However, in order to reach a certain level of global environmental efficiency the number of adopting firms should be augmented rapidly. In order to do so, policy makers may use their communication channels to point out the environmental and economic impact of voluntary EMS and, assist them through their transition to become less environmentally hazardous and more profitable organisations.
Robustness Test of the Matching Method
The next step of the matching method is to check whether or not the "balancing property" is achieved. Accordingly, we will control whether the propensity score effectively balances characteristics between the treatment and comparison group. If the balancing property is achieved, we are confident that the bias associated with observable characteristics is reduced. Table 7 presents the balancing tests that are performed for the two groups, "adopter" versus "non-adopter". In addition to reporting the mean values of the groups and the t-statistics, we also report the standardised difference, that is, the size of the difference in means of a conditioning variable (between the treatment and comparison units), scaled by (or as a percentage of) the square root of the average of their sample variances.
Before-matching results show that there is an imbalance between the treated and the control groups. All t-statistics are highly significant indicating that the null hypothesis of joint equality of means in the matched sample is rejected. By contrast, in the after-matching results, we clearly see that the differences are no longer statistically significant therefore, we are confident that our matching significantly reduced bias. and R&D intensity are pertinent to both early and late adoption decision. More specifically, firms that adopted the standards relatively earlier are more likely to be active in R&D-intense industries (i.e. high-tech. and medium-high tech. manufacturing). They are also more likely to be large firms that are active in the European markets and that have existing experience in $("#"" other quality management standards (i.e. ISO 90001) and customer services (i.e. labelling and delivery). More importantly, this research points out that not all firms with such characteristics adopted the standard. For example, even though firm size matters, very large firms are less likely to obtain EMS certification because they may need other more specific and stringent standards. Furthermore, firms that are part of a large corporation found it burdensome to adopt the standard. In addition, we show that the assumption that all technologically complex firms adopted EMS early is not entirely valid. Less R&D intense (i.e. low-tech manufacturing) large firms that have experience only in other quality management standards are, however more likely to adopt the standards in a later stage. This research also uncovers some additional complementary capabilities -we point out that the early adopters possessed additional complementary capabilities, such as labelling and delivery services, and they are more likely to be active in the European markets.
Highlighting these differences has important implications for policymakers should they wish to accelerate the diffusion of voluntary proactive approaches for environmental protection without hampering competitiveness and should they wish to target specific type of firms. We can see that the standards are more likely to be adopted by industry leaders. Given that the early adopters are more likely to be large size, high-tech manufacturing (R&Dintense) firms that are active in the European markets and that possess complementary capabilities for the adoption, targeting dirtier middle and big size firms to promote voluntary environmental standards could be an important starting point. Additional research is required to further explain why very large firms and those being part of a large corporate finding it difficult to adopt EMS. The characteristics and capabilities of these companies indicate that they adopt the standards to sustain their long-term environmental strategies and gain competitive advantage in the international arenas. Firms that focus on short-term gains are more likely to mimic the practices of other successful firms (Powell and Di Maggio, 1991) as their survival and acceptance may depend on how well they can follow the mainstream trend (Meyer and Rowan 1977; Scott 1995; Ansari et al. 2010) . This behaviour might be beneficial to certain firms should they wish to collect only low-hanging fruits and alter firm's perception in the eyes of the external stakeholders.
Finally, our approach in proving the adoption of an EMS voluntarily indeed increase adopters' labour productivity represent a crucial turning point to the existing literature.
Among the many proxies for measuring performance, labour productivity justifies the true value of EMS adoption. This research shows that the adoption of an EMS is not only an efficient tool to gain legitimacy in the eyes of governments and the general public (Suchman, $)"#"" 1995; Jiang and Bansal, 2003) but it is also an organisational change that can help firms to increase resource efficiency. The fact that the adoption of an EMS is also associated with increased labour productivity, policy setters may convey this message to potential adopters in order to start a chain reaction. Because, increased labour productivity through greater resource efficiency is equally important to solve environmental problems while increasing labour competitiveness. Accordingly, even though governmental intervention through environmental regulations are still the most important factor leading firms to lower their hazardous impact on environment, the voluntary environmental standards may be a good complement for market-based instruments (such as tradable permits, emission taxes, subsidies etc.) and, command and control mechanisms to increase firms' labour performance while becoming greener.
